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Wehrli (1922) calculated the effect of a magnetic lield on the breakdown 
condition of a gas by assuming that A, tiui mean free path of the electron, is 
constant for all the electrons and under the action of the magnetic field the 
electrons will describe a cycloidal path and the moan free path A will change to 
A' such that
(1)
Where H is the magnetic field in Gauss, a and m are the charge and mass of the 
electron and E is the breakdown voltage per centimetre length of the discharge 
tube. Hence the effect of magnetic field is equivalent to an increase of pressure 
P to P m such that
Pm
(2 )
Blevin and Haydou (1958) arrived at a new expression for equivalent pressure 
by calculating the electron mass energy and drift velocity in a magnetic field 
and P j in their case is given by
where C \ m «  /
(3)
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L is the mean free path of the electron in the gas at a pressure of 1 m.m. and 
u is the velocity of the electron. It can be seen from equation (3) that
L* S*
2 * p2V
and if it can assumed that -- e>Ed where d is the length of the discharge
tube then
! - V  1+ i  .
'e. m f i
P ' 2 m ' P^Ed
and from Eqn. (2)
p . j___
f.mLH^  1
SPJw J
(Blevin and Haydon’s formula)
(WohrJi’s formula)
(4)
We have recently measured the breakdown potential in air in crossed electric 
and magnetic field within the pressure range 1 x 10~* to 1 mm of Hg, the dis­
charge excited by means of a 10 KV transformer. The magnetic field
has been varied from 50 Gauss to 2000 Gauss and three discharge tubes of length
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ft cm, 22*& cm. and 26*5 cm. have been ntml. From the measured breakdown 
potential data, the values of PJP  have been (calculated using both the expresrions 
in £qn. (4) where the magnetic field has been taken as 100 Gauss and in Figs. (1) 
and (2), P#/P has been plotted against the (corresponding pressure. From the 
curves it appears that the relative change of pressure as obtained from Blevin 
and Hay don’s formula is large when the pressing is very small, that is Vjelow 60/* 
of Hg. and then drops suddenly and become^ insigniftcaut above 2(K>/*. On 
the other hand, Wehrli’s formula predicts negaj^ve values of equivalent pressure 
at low pressure which is anomalous. At about 
large in the case of Wehrli’s formula and then di 
become asymptotic to the straight line PJP 
PJP  calculated for higher magnetic fields also
SO/* of Hg, PJP becomes very 
>ps suddenly and both the curves 
at higher pressures. Values of 
ive similar nature cd* the curve.
If calculations for the equivalent pressure h made using Wehrli’s formula for
Fig. 2
small values of magnetic field of the order of 15 to 30 Gauss then it predicts 
positive values o f P§ at low pressure. Thus at low pressure, Wehrli s formula 
becomes valid only if the magnetic field is small. It can be seen from Fig. 1, 
that both the curves almost provide the same value of P^jP above 900/* of Hg. 
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and »bove 2Q0/« the change of PJP is insignificant. But in our experiment it has 
been note4 that the effect o f magnetic field pn breakdown potential ia dominant 
at higher pri»3sure. also. Thus it can be concluded that both the above ei^prear 
sions for^  P^  are of limiteri applicability and the concept pf equivalent pressure 
alone cannot explain all the observed results. So far the p j^^atio]\^qf y, Town­
send’s second coefficient in a magnetic field, has been neglected, but we^'kave 
recently deduced an expression for variation of y with (EjP) (Sen and Ghosh 
1961) and it is hoped that the incorporation of variation of y with H along 
with equivalent pressure concept will, explain tb" observed changes better. ^
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